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(33) [fs&ffi^iin mm (us) 
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sao? gag; jaoi 
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18063 




-tr^yh^nn^^^c^^^^y'™ • ki-nyconyyt^-^^ycomt^Ctit^c 

(MSB 6] UMMWha>\£yv&*s mmwi tmcory 1 ^^- • tf-sx 
V h , 1 -fe^y > h <hMM 2 >h <Dfimc&S?"£m 3 -tr?* > h U zT3* 

y h u ar* ^ b** f ; 

gfi-t!^>h»Tt^Ii u * ; I£m 2 <t? ? * y h ic&lvci/*** 2 g £ - 



7 SWOT 7 ?*-?- . fcf-aVTfcoT. TO£W^«>*«^<W£#x MmiStFM2^^>> 

mmn i 33 mii^m^ fmtmu. ^bri^r? 5 *^-- e-n>#»¥a«w 
±k 2 ^S7i/Y?M lti^s m$tm mom. 

[fflrai 53 i«©7:/*^-* t-avflMSdWtt^ *v/t?** xtp<k 

rtt^3l163 mTZff?-- £-Ziyh\ RNAx D N Ax WNA, fifPD N A, RltttlZCD 

m&&**hvisiz* m^mi mass. 

U*-^-S^A,T^^. ttrai 1E«<BML 
[Krai 83 Sy#-^»tfM3W£&/uT f £Sx Krai 7geft®&ft, 



mmm 1 9i nyyi^o 1 ^it^n^m^mr^mm^o^mt^n^^t^ij^z- 
Sot : ai*Ei4>*a<D77*?- • \£~uy%m%zt ; 

M$£2 0] |£77*T~« tr-3>tfjftf*«U:*«. 1111 9IBig0^)fe 

[ff$4l2 4] WW*-* e-uvtf, «^U:*oTB»*tifti*fc:ieWi*m"*> i«I 

[M$9I2 6] rattftttft □ > tf n - £ -tt*S* y ^mtmi*TMm%ti%zi y en -7 : p v 
^uomzntu ^y^j.-^-7a<7^hij\ yn&ymz: m y yfro&Ki - y*%t 

%mwi^-y(om^mmm^^fc^m^m^hr%^ mmm2 swmvtm, 
mmmin wmmmtK ry^-^-^ym^ym^mmmomit^mmt^t^n^ 
u mmtismyy^- ^-ny^mm^om^z^oTBztti^ mmmi nmm 

7h7V h*»«hr*teaMk □ > t ^ ~ ^ -mm y iTO&JKttrJM;* ft* P > ti a - * - 7p ? 



im>yj\,Ti h77 btmmmro vyv b cornet vmomm*. mmomm^m^x-ox^c 

m&z&^tz. mmni nm^y^^-t-yn't^u, 

1] i77^7^h^y vmrnmryhyy h^#^/uT^^. i«^2 9te«ori 

7 h7V h^^rr^^T^oT : RT'vb-f 7"> h7^ J^lltfa'tVTJl/fcKT'y^ti: 

ttLtcmsiztt&r&miTQ h7v heo^-f 7^5 u-tjtittu : 

myy^y^byy btm^x<^mt^wmyy byy h<m£&*M&iL ; 

M-tv^/i/T 7 ^ h7*v h<hM«77 \-0®&i£t<om<ommi£s mtotom&tmiz&vz&c 

A/ra*. mmms 3 mm 

[fft*l3 6] ^>7/l/Wa0g%§^^«^ 



mmms si ii»7^h77 Hcm^rm^yy^comm^con^mmt^tcmr 
h77 maiaj&D-tf > 7}b*my * fcf-a>K»Lte«*fc«a^ swots htv h 

T- • fcf— =3> 0 

[000 1] 
[0002] 

mmmwa 



[0003] 

L&lfifroZ^fc fJayasena, "Aptamers: an emerging class of molecules that rival antibodies in 
diagnostics." Clin. Chem., 45(9):1 628-50, 1999; Morris et aL, "High affinity iigands from in vitro 
selection: complex targets." Proc. Natl Acad. Sci., USA, 95{6):2902-7, 1998). nmOTf^-mitm 

mtKoxi^ znzmm&s mmi^m^n. nm^%h\&an, *Lxmmiz*)tcoxu&$ 

MMwmi,z&^Twm%n%zt&T^%(DT\ m*omTzmm*m&r%<Dizmi^ti%<it® 
z$% 0 %n%<o&mmmmimtz>o n amr nA7y$-?-v>%«nm&$ ele xk^z 

M&-£ti* *tLZft®Wf&tlZ%tc (GoldetaL, "Diversity of Oligonucleotide Functions," Annu. 
Rev. Biochem., 64:763-97.1 995; Bacher & Ellington, "Nucleic Acid Selection as a Tool for Drug 
Discovery, "Drug Discovery Today, 3{6):265 -273,1 998) 0 
[0004] 

hmttLTtfco £timm&, &<T?*v~twfoivcvz. 77^-1$. nmzft&tz? 



77^?- • fcf — iny {aptamer beacon) t&t&o 
[0005] 

\?~z}yvtf~$~m®m&®mt%m&t%ztfo£ i ), mxu, f©77^7- • 

[0 0 0 6] 

^r^c^ ^(D^yyimim^mz^xmm^m'mt^ct^r^^o 

[0007] 

k ; myitis*? nz&oxwMtti, t^om^mmmm^izmm^^oizmm^tim^ 
mmifmniVsfiybKtt^T^zni -m. mxu. mm*. immmzvtyHzn 
^Ti^w.2<)#-*-m. mm* itmmwv&^x. znavmnmnftmiLtctzizmm'? 



y ; w&$fam^<»mm&?<m&&. ix?Awotiifgt$iit§i:tT\ mm i m 

[0008] 

u^^w Kan 2 m/mm 3 ttate&t*«gffc?ft*» □ > ? * * — > 3 ymm, mmm 
iz*mm&*<om%mm%$i*:2>* torn. mem&wmw&m^ 

H^MJinU^ra^ili:^ f-L7)RlAtflS2Hz^>hMtv 
4, 5, 6 Xtf: 7 7 K**€?C 
[0009] 

/^7U7 Kza#xttf&«)ii2€L<tt»3^*m«-rs*u=r?^u^ 

>hic#^Ti^mi y &cfm2«^vh(c^T^M2u^-'Si-s?ft?7x 
^tisc^fiii^^ y<K-*-» ; 

MBlS0B2y*-^-S0P^©SgM^b«<!:c:^cDIS77^T-- 



[00 10] 
[001 1 J 

t^yy*-?- • fflsam 1^577^7- • if-3>^»if^i 

w^mcte&fs* cnswrak *c&fiffl*£#fw& ^nb77^7-. fcr-nxo»i*«tf* 
nicftw^Lfc^^xMT^^c<b^€^, float* zomit&mmt, mmm^u 

C0^MW0^<<b%lS07^^™* £>A7ff, XxQ-f K Stfli 

7^T-. e— Z3>^. RNA. D N A s f«RNA, {WDNA S :M*n6©«£#«r/uT*fc5 

fcfcflX £#{*<D<fc 3 ft y * - Z -m*%hTf+ %Zt 
[00 12] 



^lT3c:<h£7P^7+nc£tf^ 
[00 13] 

h7>> ht«4>J:<^«rs«5ai7^ h<D«£i**Sft£-& ; M1t>7;l/7^ h7> h<h 

otpt 7 ^ h7^ h ©ifl'&^i <oB8<ofii**. moymnw^^x^^mmmmo^^^ 

[0 0 1 4] 

mmmiz&^Tit, *mmts ^yy^omm^n^mmt^tc^mmimm^, z. 



[0 0 15] 

set** ^v^u^ioaB^K^^-r^w^afir-r*, £<dhm&, @**3a#f*;j& 

[00 16] 

7oy-?v htm*>£<%m-%mmyo\*y>y h<Dm®mmmT%&oiz?n<??ui*ntzxv 

[00 17] 



[00 18] 
[00 19] 

*®&mt, mmuMs mm^mmo^mz^xommmmms mm*-*-. »tfaww«EX 



Mm*tc*oTPmzwmzft*n#tmvw*&iiTZo ^mmmizmmtn^otmim^mm 

[0020] 

mm*mmi 

tw*- - £~ziy%^-xtT% : M)m&mzte, mm&mmftj-7kt}Wi&mz^t%& o \zm 
m^mit. mm, mvmiicomit**- $-t%z.t\z&-ox, mm^^r?*-?- * 

[002 1] 

oizmwititcTzt*-*- - er-^v*wr«o ctie&rt** tt/*^-- e-nvtt, 

t-- ^-^y0^Rii^tl%m^m^.<Dmm^~^~t^ztiz^ox, mmwr?* 
t-. £~^y<\mmm&t%* 

i\*~ywma$ftmv7 yo^tis\ zomw&ayrv htV ^mm^mt^y-jMz^x 
±t%rt b7v bttmt%tcmzmm$tL%£tftv%%, ctiztmfrz, W7h7i7 



[00 2 2] 

•«tff5ft (PCR) J*«tTfrSlB¥«C£Ic<fc?T* 3S»ft£ 

# U d *5? ? b^f- P(nmmmm0^mfcZfZV>mmte0yy$^~<Dmm£^ Systematic Evolution of 
Ligands by Exponential Enrichment XtiS E L EXZLZMZtlZl^mtZ&m LTmm^H^Ct 
tfT%% 0 ZftSELEXmts m%lf, Go\deta\<ommnWr%5, 2 7 0, 1 6 3^&lf5, 56 
7 , 588*1; Fitzwater et a!., "A SELEX Primer;' Methods in Enzymoiogy, 267:275-301 (1996); &0 
Ellington and Szostak, "In Vitro Selection of RNA Molecules that Bind Specific Ligands," Nature, 
346:818-22 KIB$£ftT^£ 0 WU£lWf&£, MUD N A#U ^r-«HJE«rj«**lT, 77* 
V-<7) in vitro 3ffiR<Dfca&<7)|i«* U i!«DNAt'J dT-HIBJv 1*10 

-50*? Utf* **lfe 5 ' Stf3' lB?ytff «Cf&MT£ltS 15-1007? K© 

5>^»JOiarfe^ COil^^tlfclIiSis PC R77 Y \ Y^U^-tf— > 3 ycotc$>® 

mmmmu * LT~~ommzit rna*u st-om*^* «fcaw>R na<ku * 5— \* 

tftZ^Zo MXifs Conrad et a!., "In Vitro Selection of Nucleic Acid Aptamers That Bind Proteins," 
Methods in Enzymology, 267:336-83 (1996); Ciesioika etaL, "Affinity Selection-Amplification from 
Randomized Ribooligonucleotide Pools, "Methods in Enzymology, 267:315-35 (1996); Fitzwater{fu 

m zmmoct, 

[002 3] 

7^7»it 5-1 oov-^^ivomwTmR^ti^ #+f<?/i/T\ *v3*-&. 

£*tu ^tie«^ufcM^ii'r^2:i:ic<i;uijt^*ti, «&#5ttfc*u ^tT2o-3ott 



[0 0 2 4] 

Zt®T%%« RNAMDNAiStt ULC &6Hi>§£< 7©aBWMFKttW* Jfe dlcIBM^ 

0 13 ©ii?#St§ a Gold et a!., "Diversity of Oligonucleotide Functions, "Annual Review of 
Biochemistry, 64:763-97 (m5)%mM0)Zt« ZLZ. ttmiz&'gt %iKW<Dm®&t 

mw$em^mm&'c&&, mm^oi-y^^^mm^^t^ Griffiths et at., emboj., 133245-60 

[0025] 

> U ft* U =f* * ra#6ti£t,4)4> 1 0-1 0 0tefci8i#5<fc'3W5<> Pagrattset 
a!,, "Potent 2'~amino and 2' fluoro 2'deoxyribonucleotide RNA inhibitors of keratinocyte growth 
factor" Nature Biotechnology, 15:68-73 ^mm>Zt, *<0£dfc^*tlfd»t*x JiUOiD^ii: 

mzmnmz%t%v>-c\ z^yx^uomn^nm^mztox^^mm^c un et 

a!., "Modified RNA sequence pools for in vitro selection" Nucleic Acids Research, 22:5229-34 {1994); 
Pagratis(M&) 
[0026] 

f §fc^M^«^M^n§, fne7^?-it ^n677^y-™6\ i&&tav7*;<~ 

faVtdWAT* S»^m2^/^m3#^tta>7*p<™V3>^ma^^<l:5^ **l 
677 ! ^^~<©l^iiSS^J^fifp-r§2:i:tc«fc-3T^tt*nSo 7^7-lt mm, is^Sfuef & 



[002 73 

ggfticfc «?^7-*t, M^n^>7 7 7 ^ v™^c^e>^^ti^>* 'j d ? 7 u 

$ei^7^7~Wt M-FOL D™CD<£ 3 2 IfBI^;! V 7 b 7 x7» LT}*Etli> 
[0028] 



[0029] 

<?Mi^5c:i^t4 1 O^^cfed^ft^ET 7 ^^^ 0. 5XTBE (0. 045M 
hUX-*'U-K 0, 002M EDTA, pH8. 5} 1 1 0%^U-feQ~Jl>££^8%7^U/i/ 
75 (7 5 : 1 ©tr* : Fib) ±Tmt>ti3-«3>7#*-~>3 

>U7>~ (o. os%) <h>I££tiTfr6. ?;u*te3fe«**i*o **^fiHtoiAW?3 0 0V7 
*>tem&w&m%tvc. ry^-* ^-^yimm^yyt^-^BymMm^^ox^j. 

So 

[0030] 



[003 1] 

jMlA&c/m.B&#srr&£* 77^-* ti-ay^ *a>77$-v-- £~3><D>13fc#:&#6 

IBttLfcfJTIi, yv^-^8ttC 6 0 4 S iWA *LT>B&#6t*C: 6 H 4 N H 2 ?*5p fM>^ 
[003 2] 

uy«-8Rtmfek (pH3, o) *^t^**tc9o*tT*4^ia»'5xx5-f Ksaai-rs 
aiaoi, uv*-8^7^7Y Rcttitsn* chlla) « 4(mmk u>*- 8 

7<F«ti:^-h^ 77^- ♦ m^6075>S^UT^O)X5 

V- * tr-ovi*, a#«> h7<^a^'^"*tffiU % 77< F±0IE5i^^ic77^T™ • 
t: - =3 > - C H 3 C N i^B^'J^m £ TZtfc&oTs ^XX^-f K±<W&j£<DZ#v hfciWfiE;* 
ii6tl§ L(htfT't4 $j^3£v Schena et al v "Parallel Human Genome Analysis: Microarray Based 
Expression Monitoring of 1000 Genes," Proc. Natl Acad. Set USA 93: 10514-19 (1996) t c 
[00 3 3] 

77^~ • ti-3>^7^ KO±^^^^*^^#0T^<<?)^Rl^ctTv Wm> 
I^^SMIc-r^. il..2.^^Lfc77 : ^^- • £~3V£W£fc&0$if£&, M..1.B©77£T- ■ 

tr- a wt &iif$dRfl* lt^&o (rnztm ttc&m 2 2 wmmk 2 4 ha 

~3DSt>MAA-4D^#8SL^^6. OT7^£ft£,> ) 

tT U zT 7 ^ U^T^ K £ #5 X lZtttf% f£&>0®<Dl5mZ. Shalon et at, "A DNA Microarray System for 
Analyzing Complex DNA Samples Using Two-Coior Fluorescent Probe Hybridization/' Genome Res., 



6:639-45(1996) (* U 3? ? 1st? K*?#U - L - h LfcilffiU: U V«£ft3} > &tf 

Morgan <fc Taylor, "A Surface Plasmon Resonance immunosensor Based on the Streptavidin-Biotin 
Complex," Biosens. Biolectron, 7:405-10(1992) O"? h U^h?^^!! LT#lt 6fr 

[0034] 

SCfctfWS, 7UY^Mit ±1?jBLLA RtH W#»-U«««SK^Cft*-dKU x 

»1. 8cm 2 <WIII«*rr*MIWfttf5XX5<KW:, flittf. ^6 0 0 0X^yh«57^ 

fcf-^V^figlt-r^CttfTt^o flJafciu Lashkarietal., "Yeast Microarrays for Genome 
Wide Parallel Genetic and Gene Expression Analysis, "Proc. Natl Acad. ScL USA, 94:13057-62 {1997)£ 

mmcoct, 

[003 5} 

T"7*v-* e-nvttv tWT»7*M/^ h?X^>»f ill, Kfctf 1* 
a^nrfcU, 1O07b-fffJ£D», f LT, fj^iV 1. 6 4cm 2 7K±^ #J6. 
-f0±m^M€Wtlie1"§T^6^« Pease etaL, "Light Generated Oligonucleotide Arrays 



for Rapid DNA Sequence Analysis," Proc. Natl Acad. ScL USA, 91:5022-26 (1994)*#fS<0C <t, 
[0 0 3 6] 

tz®on*<Dz*~htim^n%ztftT%% f muz, • e-ir^u*-^-^ 

[00 3 7] 

7f^- • e™3>flDU^^™McW$Wc:<h^t4 i C*iSU#~#~S&, 11^ 

^cii^u, +fv7/wc^t^^0ii^w#s^t#^t'^<ht^, *n6U#~^~»© 

[0038] 

14 b, RlflWWMM 8 aStfl 8 b ^tt^tl(^#T§J:-5^1BS^tlf^^fIM (***) 1 6 a 
&tf 1 6 b 77$*?- ■ fcf-ziy 1 OaWT, 6 att*^K;t/-^»»1 2 a 

fclcfc*^ 77^7- • fcf— =3>1 0 bicao^Tti, 6 b te/l/-7gj$# 1 2 b£7xAI$ 

#1 4b«bTl^ 0 



[00 3 93 

ttS#tSd**LT, M2 2^»2 4JtrS*LTL« ft ttft*2 2 

»2 2it 5- (2' 75yf-7^U>-1 (EDAN 

S) , X«:7> h5~/U75 KT^^dt^T^^c jgfl£#2 4W:. 4- 

(4' -*J**lUTSS7x=.i\>79) Sift (DABCYL) , P™^5X Xi*i#5/>?*3 

«3»2 2atfcTWW2 4W\ ^M^^i?T^0C>mmc £ fcy7'7^^-- b-H>1 OaStfl 0 
b^Ha^Sn^Ct^rtSo #Jxi£> Tyagi £ Kramer, "Molecular Beacons: Probes That 
Fluoresce Upon Hybridization; Nature Biotech., 14:303-08 (1996)*#BI<OC £c 
[0040] 

i^U^-^lftjRta^rr^CtJtrT^^o HiA-4BmTOi:, 77^ 
kf»=J>40att, »^46a^^t-^<fcatcEM^tl/c^«44a^#d^U^5? 
7U#^K42a^Wr§, U#-*HM8W\ f Ud^^i/tf K4 2 a(C#l^7^t7^-/ 

#tiTlA£) fc&t?* SA&fc^rJ:^ 5 0 <h q»iR&# 5 2 < tc*« £ x*/t/ 

$-ftztLzmftmz®MLT. nmm so (^mmmt Lzmznzi^) mmmimmm 

[004 1] 

mM^4 6acom^mm4 4a^(om^ mmm^%z/7 b-£^%ztiz£vyy^~ < tr» 

□ V40a©3V7*y-i >aV*»ttrtf** If 6 a tftt&flt«4 4 a KttaSftfcl^ * 

tU37^Utf K4 2 a0-b^7> h 5 4 -fe > h 5 6 £ / vf 7 'J X't5 s LfrU II 



tcft« 0 lots U#™^™4 8©^^^ ; E~^™T§^ < i:KJ;oTv Mf46a 
©«EXI*3FWE* JK-T * C t *c 
[0042] 

• e-3V4 0 bW\ «lft#?4 6 bic^-r«J:5^Eil**lfc*g^f»«4 4 b£#5*Y:J 
? 7 L/#* K 4 2 b Ift^o &3«3fc»# 5 0 <t I|/l/f-ttl« 5 2 U d3? *U**K4 2 
bfcfsfttStlTl/^ »^4 6b^#mM4 4bft^#-r^M^ -fe^VheOtt-fe^Vh 
6 2t/\>f7'U^XU ^LT-b^>h64tt-t^>>h66^7\<^U^VXtTl^ u Lfr 
U 11^^4 6 b^^1-^<t, £-a>40btfaV7**-5'3>*«tisS««D 
T\ -fe^Vh62tf-tl^Vh64U:/\-r^Uy-rXU *LT^*Vh6 0£-fe?*Vh6 6& 
n*7y#*Xtft^**(c&*. 

X&x b^/^UP-^-y (TMR) TftSCim^ 
[0 0 43] 

4 2 btC##Stl$ ®j?U& Sixou et a I, Intracellular Oligonucleotide Hybridization 

Detected by Fluorescence Resonance Energy Transfer (FRET)," Nucleic Acids Res., 22:662-68 (1994) £ 
#IS(5Ct ( 

[0044] 



*1 1 63b\ 3l2*t#1 1 4^M-pT0° 0A#ft-eJfWl 1 0KS< o e«»j^ltfDfc^^W 

£ Lzmzn%Mffim<om*izitn i «*# 1 1 immmt%» commit, #<mh> mm 
izm%£-h&mn, mm%mm<zmmm<DMmz&%<> mm&t, wmx&s mmmz 

1 1 8& isf?^i^§»f«t5c £ & < ism 1 oxtt*©^tefi^*««tte« 

[0045] 

^<h, 3 0&, u~+f~1 3 2 ; ^/WJ771 3 

5**«rta5E»7«JXi*1 3 4 ; UVXl 3 6, &tfl*tM1 3 8«rt?« 

^07X7ux^i 3 4ic &mzm%mt%^&?izmmztiTv%« yvxu-\ 34, a/t- 
t&u> j; o {ztmrnmnrnttmr*, 

*/WJy^1 3 5(4, (#5X) £ft2£it (MD &QHfcttff«&jOT*±tf«MM 

50^Wf§, Ml 5 0fc#^TV$<JM*x 77^7~. fcT-ayi 0 a, 10b, 10c?S4 
7^7-*lf-ayi0a, 10b, 10c©m >l'3mMy<K~£™2 0£«- 
18ft 7^7-.e-3>l0c[^m\ TZf*-?~" fcf-3>1 Oa&tH 0btcteig& 

[0046] 

U*-^-2 0^«^2 2 a, 2 2batf2 2c«ll6fi*-li$fe4&^ ftlftl 5 2tf7*UX/x1 3 
?-«K-3>10a, 10b, 1 0cl?IU\ 1^2 2a, 2 2bM22c«?t4 



Z3>1 Oa&tH 0 bKH:8^l^feCt*i£T*5, 
[0 0 4 7] 

5 2fc*U-tf-1 1 2Jc<fcy«^*tlSc U-tf-1 1 2*** 458nm-5 3 0 nm 

%tcs 5 2t*, u-+f- 1 1 2 * y ffe^^ie: <fc o zm±znzmmM&mmmz& ? 

Milti^, H>£f§1 3 8I& U>X1 3 6fc<fcy 71 3 5£fl£S»lcSI&oT 

fcfcdic, ?c7;f<M-£75-1 60(aoT*A-XU771 3 5 £3g&oT&£t\ 3£7 7"f 

mmt, mm, mi 3 8 k, mmmmmzz'V? h^^u*-* 

Z.tiZ&>) JkXfT U-f * 5 * * - f * £ i: (rastering) {&m&fc$Sif&7 \s<(0> 1 
[0 0 4 8] 

«§i^x^7 h frcombz*>tcZTtz&<D7 * )u* -jut* jiu*-%- ; mm*m$t*tz&<o 

§kf~3 10»itTWWa^ti CWJTIt U~+f-~«. 48 8nM/\> 
K/U7</^~3 2 0tc*Ht6nT7/b^UirY>MU^~^-^liEri > *\ Xtt5 1 4niVS 
M>HV\ ! X7<^^™fc^HtetlTP™^5VtIli ! J^™^™S»EUT, M&IW$i££RFt^ 



miztiZo zmmts si 5-525 nM/K>\?f&?*ii/$~&7fr*\sMymmv&--$-- 
mzm&tztcmz&mtn. * lt 5 e o~ 5 8 0 n m/*> f/U7^w-^p-^ ymmv 

>X360£<j:yauafciu&sti*« aftic* ^L/cM»\ c c d a * 5 xim-K^tm® 

[004 9] 

£K<J:o^&Sft#£ c fllAtf, Angel etal <D*SftR£4, 78 1, 4 5 8§^»Ci, 
«fc*fc* WJfcav ht77-r ;U^-^«tti»(caffi*ftTt»«fct\ 

i\ mamm*. 7 8 i t 4 5 8§^#iout (mm) . 

[00 5 0] 

i§M^tifc^MM^P^Z(0^M73X^>^^OWt^^^—'t^ Z£\z&>) MM1£ti%> Zb&ZI* 
tl*0l?tts y 5 X^ (condensed matter piasma) £ LT^x/Wb£ft£ *<D 

5, 48 5, 27 m&mnzt* mm^mm^-u^mmx^x^y^mm^r^m^m^ 



6\ Ai^0»tiT©siji©i^^-0^77iEa^T, mi^T^t ur«m* n*. 

[005 1 } 

zmmikfsiMLtce~-kit, wmc&tu fir, mm, ccD*/7^i^ 

*<&£W&fcfttt:* £ -X* 7P 7 -;14C&^TP£IV \> K£ L Tmtl%, m®ft?<DT7$ 
7-. ^-□V'VDtt^tf. «W*#<0*7h«:SCU ^tlJb^^t:-iA7P7Y~;i/^^t^BI^ 

[0052] 

*H^X€^ttWfcfM)Wbtt, Mach-Zehnder^tf (MZ I) ^fflLTfWteftSCfcfcW 

MZI7& □t-UVH^-jUff 2 *(D«Ll^g (path-length legs) fcLT»ytti**U we- 
ft's 2 fc:~ ^79 h7 -v htcfc^T^cOlf-i*©^^*^^ (total destructive 
interference) fcfcfcSfo ^tlSSOdtiOl *<DjftJRft*%, flifctf, *©£fc<0*££fcfc^TJB 

»^£«>'h*ft3!aW»fcl£«i«WtT** e flj*l£> Kusunoseetal^S#^M5, 77 1, 0 7 

[005 3] 



zi-T4>9jL<DTy*v-* ^-^y\comm^om^f)\ ^cm^s^<omatmtmit^ 

[0054] 
[00 5 5] 

»J<D35raTH*, 77^^-- fcT-aVtf, »I#«>l££tc£ y IHB&flS □>7^->a >CDmt 

t*h. 77^7- • 7 ojKf 7 21** 7 8 ±©(ift;fc («5ttfs ^ 

i51S7 407 6te|^«lttMWft**UT^* ft T~f^~ • fcf-=l>J8#7 Otf£3MIK8 0$ 
W"T*-£T\ 7?*-*-* e-3>j^7 2tt»7^SE#M*E8 2tC^W«« SB***-***-* 
aOStCtt, 7 2^8 2Kf#§ffi%l^il^fUa:lf|l^S§t\ 
[0056] 

^>7 ; 'i^CDlI^?7 8c3D#^^aif§lC^ ^yy/U^^-TT^T™- bf-3>^7 0^ 



te*y*flj*ft*c£# , w*o *fc, mmspcomm^? 8t&. t-?*-*- • tr-3>«»7 2#* 

*>> *£*ftTfc<fci/>« ^e^>^^aWW7 83bmt^<>:*tl. &^?\ WMrftfcT 7 :/* 

e"3>^7 0tf*©MXttBM*3af»(c»3t6tU **i6tt* 7?*-*~ • fcT- 

3 7 2 K£oTll&£&&8 2 fcM^ Lfc&6#£«j#^ 7 8 (C«£«o 
[005 7] 

tf-=I>m»8 6^ -b^>h9 6^#tt6nfcX^il/^™Mg^8 8^U f ITv T 7 
£~3Vjftft9 0#* > > h 9 8(c#^6nfc^^B^9 2^WT^>, i^?7 
^7- • e~D>^8 6^9 0(Dl»f 9 4^^^ ±?IBAA~4 D&M UfttfSKW 
Lfe«fc5lc* -fe^yh9 6*«fe^Vh9 8K:5W^T, *tl6»»M©i*ii/*--»ft*Rriitc 
»A »31fi««»»9 2Js:!fi3ife*«%*«o i*/U#--Mu IR4X«»8 8frS«ft»»9 
2*v f^tf^iis^i oo -*»o«*?*ft(«irr*T**3o 

[0058] 

jftft 9 0 &tf 8 6 JtiW* <h 9 4K«g£Lfc&#£« -fe ^ > h 9 8 &tf 9 6 SIMC ; \>f 7 
U^-fXT^?^ > h 9 8&tf9 6$K«LTfc<fct\, #J*.tfs /Vf ^< €—> 3 

RTttteTft&fcak 7KUAS0<KUTx-;i/3b\ t77> h 9 8Slf 9 eco^ti^tilc^p^tiT^c): 

ITOT 7 ^^-* e~3>±0#U^^U^^Kx~^^#m^tcH2^>h98^96(c/\ 
[0059] 



mwm&mmcomm ; ^»5ifi3teTi¥^^o^T<Dftp D pC>Mit ; suit 

[0060] 

77'^- • £~:3y7l/<3m77^~ • bf- h075X*-fcL £3#T<D 
[0061] 

MlJLlA&tFl OBI*. # a a a ^0W#»^^!iir^/c4&a)®m^77^^- • e-ZlV^^-xit 
• fc?-3V£&A,W>£c 1 fii©X/f7 h 1 8 2 a, 18 2b. 1 8 2 ctt, Clostridium 



Ifimoztfy h 1 84a, 184b, M'184ctl +t;l/**^®<&3 0<D£££x£ 

fcsrr*. l^u cft6«#«ft&> fisy^«fls»af 5twr*yf§So #^©x<tt«y 

A .A- 3 D $$gg LftmTIWLftJ:3ft«^-»J^7t^. 
[00623 

SWftfcfc^T* H»*n«ftffitt. *te;8«¥i5F*lT* */MU771 8 0 

b-fcDCCDfln 8 8^MJJIB^^tlTl^c 

CflD7v-fe*«!>tS*l** rt«^KJ:yiWR*n«z:A:tf'r**o 182a, 182b, M'182c 
K^iW»LftfrofcCfctt, Clostridium botulinum tt^V7ib*tc«Lft^o«:Ct«5%UT^ 
LfrU 184a, 184b, JKM 8 4cicSI(3liftJW^LftCtttx VfrttvWtffi&LltZ 

[0063] 

#pWtc^^men^#14W^W^LfcX^<y b 1 8 6 a, 1 8 6 b, Jfttf 1 8 6 c (4, 

y*<©»tt&jt©5HTO»OT*x#? h^77^?-- e-=3>ic^tTs he? 

*y**ftiW6M«fen:SrctfcM a $j*J£, SLL&B7& H 8 6 a & h 1 

86bMl 86CIU fc*< <&£ft£»LT^*<DT?* »UO)^(04m8ffttttK«^LTl^z: 



[0064] 

/ re - ymwttifMm y 7 h ? x 7 m qa%im 0B^#mt^e>±?^tfe7 7 ^^-- if- 

[00651 

ei^<©M^HLfc5b^ieiiT^c:i^^oT, ^y7h7i7^ *a+f-:/7H4wE>£<D« 

[0066] 

in 1 ami 1 b& /^->^^p-fex^mtTt^, mi 1 Att, ^r^fk^%0P-tts 



/^^^5vK2 1 2#£ihm«2 i o&zmi3\iMi*<, mm, m<a>xmz&v%m$titcn 
mmz^TomwouMiz&^T, mm, m^?^>K2 1 *<Dxi§<fc y ±swm\ \ i# 

1 2S«L3ll*Tl»Sft*x-*#*ffl»2 1 
[0067] 

#2 1 4£\ fI^-f7'^U-2 1 6 !*)<7)M% 5ft*t<03i£# i:Jtl$LTs Wmi 1 4tc«>ffi$JC 

«r*«»<b^«rti^iii^ti:*jtairo ^V7h7i7tt, mm, m&mn&&m(tesx 

squares fitting method) s Rtt**Wlitt3S[tf**x y h □ 3 ^4i581©SS^ L < 

x3>#U a— >g Vjfc (deconvolution techniques) %im LT\ ittfflMcMttimilUtfl 

[0068] 

^tl^C^^T^^o &».H»2 2 0& €^5Y75U-2 1 6^6CT^nfdI^0m#-y:lCcfeo 
T£a6Sfl&l^Pt2 1 4 

»yfl»2 2 0tt* £fl«fflW2 1 0»tf»»2 1 4©<fcd^ ai*<£ frJUsSi: t £ tl 5 £ 
»y«*2 2 0tt* *<Df^^©ft*<BK*. Iff2 1 4<Dto<mf&tZWXKO 

it, MmmmimnitLzmmtti, mm, ^-v-tizm^n. ^Lzimtn^ 



[0 0 6 9] 

mi 1 1 B*mm?%ts W7^i7ii mm&M&mi-ite 1 8£ v i$7p 

7 ^ 75 U - 2 2 4 S<D 1 Xl**ft:M**«»7n 7 * ~-;l/^hb^r^. »7P7^~ 
IV~> << 7'5 U - 2 2 4 #<D&4? (DWmyu 7 -f -/UfcL #att*fl*N*&?-« (Utk 7*yfe-rtSJIItf 
HT'ifc£) ii^i-M*tl^ib^!liCD^<7^t>M0UX hTfc£ n $£fc£* 2 1^'|45b^0«^ 

[0070] 

cDm^0il*7 p P7^--ii/3b^^ti^P7^~;l/2 1 8tC«^iS^^*5*SBf *C&K*oT3i 

7P7^i^^77y-2 24i)SI»P7P7^-i«/um f0V7h7x7(^ Ztl 
6 7 P 7 < -/U3Hf^b£ti 7 P 7 -r -/U 2 1 8frS*L3lt/>T\ «7P7^~jt^60MII§2 2 6 
**>fcZt* mmt^my°ny^-i\,2 1 8®<fc3fcU ff£2 2 6& ^fMM'JXh?Sy, 

[007 1] 

&tAT\ flNt2 2 6& «ttflttt5<^5y--2 2 7tit«*n*. Mi7<7 r 7U-2 2 7*0 
X hXxP>i^/hfc±IIUtxX hXxPVb^u^fiD^M^^T^ei^^T^^o 7KS5f^M 

mxu, mowt&s m<mi:mf)mm0mtb^^nax^uymmLrctm%sn^m^mmm 



W7h-)i7(t II&2 2 6& ®M^Y^5M-~2 2 7^(7)^MM^M%^#^^lt^t 
[007 2] 

mm 2 6«ii7^f77 u - 2 2 7 tomtit, i-ooto vfv k m*^ f§^msi%-£ 

7772 2 8&lfay«4l2 3 O^tfcbto fI#3HM&#^7'2 2 8te, «2 2 6 

^y-22 7<fcit^r^s:i^ < fcyH^ti^M^©uxh^c?, 8»Hfjra*s t§ 

?*ft0)<JXh?&*££tf I ?««. »^r*yy2 2 8tefe^T'J'Xh*nfctt«M*, fl»2 2 6lc 

fci^?772 2 8ie^tt^m^np^*ti, M7x«inm#77 7'2 3 zt trim 

[007 3] 

5sy««2 so(t ffl«7<^g»2 2 7^fett^g^iiM^^{e^^rt*MT^^tMb^ 

MV7h7i7^ ?IUfl^2 2 Oicfcit^fr/c^b^ KCmUttl2 3 OfcteW-^feft/t 
M^iJIWS^d^'lT^Ct^T^So ^77h7i7lt #8£MV 7^5> K£ LTS 

[00 7 4] 

A7i7, V7h9i7T\ X^^nbCDI&^TII'fT^n^C<t^T^^, CtlbM£l§l^§IK 



4i/^^cfc5^^tifc^< d:^ 1 o<D7P?^Z^t£&7PHry+^ 7-«^t^ '> 
[0 0 7 5] 

«^ld?UiAC?©rar^#^S(i, EPROM. EEPR0M<0<*3ft¥SWM*'J- 

±ib0p > - ^ - 7 p ^ h&mmz. ♦wwtcBKUfcT 7 ^^-- e-3v«tti»*y« 

[0076] 



mmm 1 : wwm contmx^ 2 emox^m^mmLtcmmyyivtimiimmmm 

[007 7] 

0>mts X5< K±CD77^- • e-HV7l"f *^ic«a<, 

Laboratories, Inc., NJ. CD LASER LIQUID) £X5< K<DT07 ! U XiA±tcl3Et"^c Zeit-om. 
[00783 

wtiw-y\,$s yaffle c Dij? 1 ^ LTm®zn%o 



[00 7 9] 

nrnm z : : mpcohay^y779^- * g-ay hp>e>7^^- * tr-3>*o«m lt* 
$ t-<dg - 4^mmmo)JEmm&&3 yy**-ya y%mmz#&wmmm%®.^ V7t^- 

y\fy*MX%t. h p vfcfv^tiu >7t^-ya >^0*l^<D¥$g>ilff h Ufa, Hofrtf) 
K££77£T- • fcf- 3>3>7t/-ya > eft^C Lfc c ^Ofr£DRjfg%77£T- • 

[0 0 8 0] 

©7^7-- fcf-3>^©l» (i ll 3 A) fc\ (HL2.D) 

z\ mmmit, m±&cvm±, muLovm'K *ursuL3.Ati 3btmiu\ 

[008 1] 

T^m^fco 77^7-' tl-Zt> (G 1 SOxxMB) Its ^<05' «?7/btU^?Y>^ * 



5' -7/u*u**>**rr*# s j mm^frK&mwm^zr^G 1 5 d sax**, bay 

kfy&TfJTVZ-mt, Enzyme Research Lab.frbHA^tlfc. fI^<D77^- • bf-UVfifi^ 
My^oft: [0 0 8 2] 

Wbi] 

G15D GGTTGGTGTGGTTGG 

G!5D4d CCAAGGTTGGTGTGGTTGG 

GlSDSd CCAACGGTTGGTGTGGTTGG 

G i 5D6d CCAACCGGTTGGTGTGGTTGG 

G15D7d CCAACCAGGTTGGTGTGGTTGG 

G1 5D5nd TTTTTGGTTGGTGTGGTTGG 
GlSDSdrev CCAACCACACCAAGTTGG 

[0083] 

ttftttrfrT^W : G15D5d*>\ T4-#'JI5(^U*^F*^— tf*«WLT C~ 32 PJ ATPTt 
ItW^tlfco hn>Xym&mMm (TBB) (20mMhUX-HC i, 1 40mMNaC I, 
5mMK C I , 1mMMgC! 2 v MlmMCaCi 2 > pH7. 5) *<DWWG 1 5 D 5 d (5 
nM/500cpm) &0O~1 jLiM0)5fc««77$T-Jb\ 1 0 0 jU I ©T T B# 1 0 n M hP> 

7-f/!/£~ (Hybond-P™) <7>±K~ hPtibP~-X7^1^~ (BASS) ) fcfcLT^attlfc. h 

P >7 < ~±fc»Mf ftfo, §^©7^^-±«tII?7^7»(?)itt, i/>^U~ 
3 ytiVyZ-lc&ZfryU* 'J yimy^U (phosphor storage system) (BioRad) {z^ZfrLZmfc 

[0084] 

b ym n fiuw M M m : -awia * * —> 3 >«gtty;u**G*»^ 

8%77U;U73 K^/U (7 5 : 1 OtlX : 7'7U/l/7S Kit) 0. 5 x T B E (0. 0 4 5MHJX 
~#U~h, 0. 002MEDTApH8. 5) TkWlVfyO) 1 0%^y*n-/l/Tft&fo*lfc o *m 
mommMTy^^- OjuM) ^TBB^hO>t:> (10juM) £H^CK&hQ>fcfV&L 

;u- (o. 05%) tn^zftTfre, fMznmztit^ mn^mn, ^i^st-soovti^ 



[008 5] 

mmm&mt& hPVfcfyte£7yfc< : 77^7-^ TBB^TE (20mMhUX-H 
CI, ImMEOTA, pH7. 5) T? 1 0 M0>^fC#|R£ttT 9 9° fc3#i)Dl»£ft> HMIuiC 

©£3fcaS^£»2 4^Tfrfcfoftfc, B&*ft(i4 9 5nm?* ^tt*©fcf--*TN OfU5 1 6 
nm (TEW X»5 18nm (TBB« T^-^-^tlfc, '.NSttED hPVfcTV (0. 5-3 fi 

i ) (o-2 5 o n Mommmm) mnx$tLT$tmmtm-z -tntz, 

[00863 

Wm m&M £&£ f J 32 E£®M& : 1 0 fjMOG 1 5 D 5 d MB& T E«0fl*tf>;jl 

&<DG 1 5 D 5 d r e v <h>g^£ftfc : , ^tl£>I#rM:, 9 9° £3#fcQ$t£*lT#6s 5 0°CT 1 0 
£iK y+a^-h^ftfcfc, Sa*T5fcfiJ**tfc, 4 0nM^f77^7-«t- 

G15D4d Uf^I?^4?7Ut^K) v G15D5d Uf^I^S 5? £ Ut? K) , 
G1 5D6d (XxjU0«*^6?^U^K) , G15D7d (XtAOS^7 U#f- K) <3 

cnsii^^ii, ^OZt > 7 * — > a £ £ £ mmmz & o fc miAi&mt 

VlU±<DU™>&m%mtfvtc£t*7riLT^%) . G 1 5D4d(l hP>t>^TO290 

E^ttfco G1 5D5d«\ h P > fcTV^&fcTTH* 400^>7t^->3 G1 
5D4d£8ittWy£T\ h p v fc: >£2}QtL£ tm-0)nyy * * — > a >te*£fc*»S*ift. G 
1 5D6d&tfG1 5D7dit h P > fefV^^STTH* 40W>7^->3 >T«£ Lfc*>\ ffe 

cns«gm«\ gi 5D4dstfGi sosd^ 77^7- . ti-ziv^^-r^/c^^t.Riti'tt 
*« w * y < & 3 S *o 

[0087] 



h P > £>^&^0Xx^0M£<»I^ tl^^ItT 7 ^ *r-f Soffit"* C <fc j; o TMIt£tlfc, 

tcGi 50 5 dtcom^T^^it^m^mz-o^Tum^ntc m 1 5.) « co^57i^*n« 

<J3UU G1 5D4d, 5dft^6d»^TME(l!)9affiUtt««ftL^ G1 5D7dt«^SOffi 
[0088] 

7^T- • tf-H>G1 5D4d, G1 5D5d£lfG1 5D6d(t 5' ^JC7;^ Hz-f 
#J30«T3' »DABC YLl^BmCtWoTil^tlfco Cft677*#T- • 
□ >G1 5D4dMBv G 1 5 D 5 d M B#lfG 1 5 D 6 d M Btt* T B B Xti T E Wf*Ub v 
te^«ha>tr>3»©» (0-120nM) lcW^^ti6«>«^ot>TM^tifco *4r© 
77^7- * t-3>^-X7Y>l«^ 4 0nM7757- • fcf-3>?\ hnVtfV<D* 
#STs a^M^^Mtf-F ™ 2 5 0 0 ITv 4 9 5 n m (fijB»tf»3WCO^T 1 Onmtf) 



[0089] 
[ill] 



7^7- 


TBS 


TBB + 


- o > £*> TE 




Gl5D4dMB 


30 


1.5 


98 


NC 


G15D5dMB 


7.5 


NC 


19 


2.3 


G15D6dMB 


17 


NC 


20 


1.7 


Gl5D5ndMB 


188 


0.5 


U02 


0.7 


Gl5D5dF 


280 


NC 


380 


NC 



[0090] 

an*. G 1 5D5dM8M'G1 5 D 6 d M B&T Efcfc^T 2 O©il077^7~ • if-lTy? 

G 1 5D4dMBtfTBBtcat 1k T«aT i a&5Ct^LT^So G 1 5 D 4 d MBtfT B B* 
Thn>£ytm&LTnm&m%Mt£ti)i7;ttct^ G1 5D5dMBMG1 5 D6 dMBIi 



TZKfrotc, LfrU G 1 5D4dMB#TE#?hP>£><h$££L%frofc;6\ G 1 5 D 5 d M 
BM'G 1 5D6dMBtehP> £y tffiKftmTZtc* G 1 5 D 4 d MBtC&tf§<fcd%4oa)iig 
M~MW*TE^T^^^©to^U G 1 5D5dMB&tfG 1 5 D 6 d M Bicfetf 5 

^tfTOfcMOTfcMo ctDCtti TBBWG1 5D4dMB#G1 5D5dMBStf61 
5D6dMB<fcU&2 - 3«»L^»3»**t"« C £ £~§E LT&y , ~ W*a >7^-va 
&l^<fc£j«LTl^, 5 D 4 d M B&t/G 1 5 0 5 d M BCD^-X3-( >^T B B 

[009 1] 

«fc 3 UU G15D4dMB& h n > £y<D*&&T?MVfrf*mKmLtz, h P > fcT>»8tf JflilQ 

p y £y% : m$ ttct %<z>n%mm. tow-mmmtzmzmiftmLtcc, gi sdscimbm 

G15D6dMB(7)W, hny£yo^&&T?mmim^MftmMLm#t\ *<D&mm 

it, hay ^ymmmn LTt«fbLftfrofc, 

[00923 

^MtftftMfe (MIA) (TBE) *7fr&*)*lfe<0T\ TE««W 

^-^ymmmtmmtrc, zmmm%m±z.icm» TEt»m gisd 
4dMBit bayey^m&Tvtvt^immmLtc,, mixizmznrcw>ymmim&. m 
ifcyxhtfc«*c«Ho€ftt»OTas*, ) gi 5D4dMB«m hp>t>o»^ 

JW&DLfcj&^fe,, G1 5D5dMB«, h P > tl'XD^^TTJtb^Sl^^^^ Lfc&\ bP>fc: 
V<D^O£&fci$HjQLfco ^Kd«, 3± 1 n MfcJHNbSftfco 9raMK9£ft& bn>gy<D 
^PTSPm^Cofco GI 5D6dMB7^7»- fcr-3>«0tt3*«^ti, hP>e>0);»T^ 
UStfc3b\ <fcyfgl^^Jt^ta?OLfco JimeftfcKd (1 2nM) »G1 5D5dMBJ:y%>fl 
mtmp^tco G1 5D5dMBiCOl>TJi^&6#tf;:Kdt;l;, 1. 4- 1 0 0 n MT^Ifef §G 1 5 
DJcQ^T$i^nfcKdi:«LTt^, |f*§^WfFWP-» (SbWWfttfilUte 
fc) hP>eV\C0^1i^^Tt^Rltg1i^^. ^^/b^-M^M^Z^-t-f^ G1 5D5 



d MBieora^OMTE^TG 1 5 0 5 d (Cit^T^J 6 ftiflfcD LtcCt *m Lfc* 
[009 3] 

77*^--e-av-hnvtfv*££tt, Hue, ffim«Hfc^W»«l«>§Wb*iBc:LT^S/£ttT» 

Z.(DT7^~~. G1 5D5dFtt T8BXlJ;TE©t^®l»? 

%v hoy^yomnzm^momt^mm^^tjit^tc (ills.) . 
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